Abstract: Gas gangrene, an infection caused by Clostridium perfringens, is a potentially fatal and physically disabling disease due to its sometimes incredibly rapid progression.
G
as gangrene, an infection caused by Clostridium perfringens, is a potentially fatal and physically disabling disease due to its sometimes incredibly rapid progression. If not recognized early and treated promptly, gas gangrene may lead to extensive loss of tissues, extremities, and, at times, the patient himself.
1 Gas gangrene is known as a preantibiotic-era, wartime infection. During World War I, the disease complicated 6% of open fractures and 1% of all open wounds. These figures decreased steadily over time to a very low level in the United States and British forces during the clashes in Vietnam, the Falklands, and Iraq, mainly owing to widespread use of antibiotics.
2 Race, sex, and age are not independent risk factors for gas gangrene. The mean incubation period is less than 24 hours but ranges from 6 to 8 hours to several days, probably depending on the degree of contamination and the extent of vascular compromise. 3 Today, the mortality of gas gangrene is between 15% and 35%. 4 One of the inciting events, which paves the way for such catastrophic events, is simply a puncture wound. The presentation of puncture wounds vary, but most commonly, the patient have stepped or jumped onto a nail. There may be pain and swelling. Most puncture wounds require only simple debridement and irrigation, but with deep, highly contaminated wounds, a wide debridement in the operating room to prevent the complications becomes necessary. 5 Lately, an adolescent, who lost an upper limb because of gas gangrene due to a puncture wound, has raised our concerns about reviewing our practices on the prevention of this potentially fatal disease.
CASE
A 16-year-old adolescent boy was brought to the emergency department, with a history that a nail had pierced the loose skin between his thumb and index finger when he carelessly leaned with his hand against the wall 10 hours previously. His wound had been treated with povidone-iodine solution in a community hospital in about half an hour after the puncture, and he was sent home without any prescription antibiotics. In the evening, 6 hours after the incident, while enjoying a wedding dinner with his family, he began complaining of slight swelling and pain in his hand and forearm. Nearly 8 hours had passed since the puncture when the patient was taken to another hospital's emergency department, from where he was referred to our university hospital with the presumptive diagnosis of gas gangrene.
The physical examination in our hospital 2 hours after his referral revealed a swollen and tender arm with crepitations up to the shoulder. Gas was coming out from the puncture wound with digital pressure on the extremity. The plain radiograph of the arm was typical of gas gangrene, with presence of gas under the skin and between muscular fibrils (Fig. 1) .
Having received 1 dose of meropenem, the boy had surgery, in which his entire upper extremity had to be disarticulated from the shoulder. The maintenance antimicrobial therapy with intravenously administered penicillin G and clindamycin was continued for a duration of 10 days, at the end of which, the patient was discharged. No evidence of infection was noted during his stay in the hospital and afterward.
DISCUSSION
Hand injuries in children are a frequent cause of presentation to the emergency department. 6 Small, clean, superficial puncture wounds, like the one in our patient, almost uniformly do well. The wound care and the medical management that our patient has received seem in perfect compliance with existent recommendations.
Since the penetrating object was a nail and the patient and his father, who witnessed the event, were positive that it had been removed intact, there was not any potential for a retained foreign body. Therefore, no radiograph was needed. Tetanus prophylaxis was not necessary because it has been less than 10 years since the patient, who had doubtlessly had his original series of 3 tetanus immunizations, had his last shot. Besides, his wound was not a tetanus-prone one. The wound was cleansed and soaked with povidone-iodine solution, as it should be. Finally, no antibiotics had been prescribed prophylactically, because, according to recommendations, they should be reserved for established infections. 7 Early surgical debridement of necrotic tissue and removal of any foreign body from the site of injury are of utmost importance in the management of gas gangrene. High-dose (250,000Y400,000 U/kg) intravenously administered penicillin G in combination with clindamycin should be started as soon as possible, as we did in our patient. When polymicrobial infection is suspected or in the case of a penicillin-allergic patient, metronidazole, imipenem or meropenem, and chloramphenicol may also be used. 3, 8 The initial examination of the patient gave insufficient information about the monomicrobial or polymicrobial nature of the infection; thus, the antimicrobial administered immediately before the patient was rushed to the operating room was meropenem.
When we look at the relevant literature, we get the impression that the area of management of common nonYlifethreatening injuries such as puncture wounds is somewhat neglected. Even in textbooks of infectious diseases, the space reserved for puncture management is either too small or not existent at all. 9Y11 To the best of our knowledge, there are no prospective, randomized trials that have examined the role of antibiotic administration in the prevention of infection following puncture wounds. The lack of data makes it difficult to offer recommendations on antibiotic therapy and duration. Thus, the decision to administer antibiotics in high-risk patients is left to the discretion of the treating physician.
12 To our opinion, this issue contradicts with the degree of significance of the topic. We agree with the general opinion that giving prophylactic antibiotics to a puncture wound patient in an effort to prevent a local infection and even osteomyelitis, which may stem from members of the skin flora such as staphylococci or residents of footwear such as Pseudomonas aeruginosa, as in the case of a nail penetrating a rubber-soled tennis shoe, 13 is useless, but when it comes to a life-threatening infection such as gas gangrene, we are hesitant to refrain from starting antibiotics for such patients.
CONCLUSIONS
Although prophylactic penicillin or clindamycin is recommended for grossly contaminated wounds, 3, 8 as true witnesses to grave consequences of puncture wounds, we favor prescription of a simple A-lactam antibiotic, such as amoxicillin, for any puncture wound, regardless of its degree of contamination.
